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Sticta torii Simon & Goward sp. nov. is an isidiate lichen on Alnus, Malus and Picea branches in 
hypermaritime regions of northwestern North America. It is a rare species, currently known from only a few 
localities along a narrow longitudinal range in Southeast Alaska, British Columbia and Oregon. It differs 
from S. fuliginosa and S. sylvatica in its smaller, more irregular lobes and generally well-developed fringe of 
marginal isidia, and from S. beauvoisii in its smaller size, less elongate lobes and distinctly arbuscular to 
penicillate marginal isidia. Also diagnostic are the cyphellae, the basal portions of which bear cells with 
numerous papillae – a feature shared with a small group of closely allied neotropical species including the 
recently described S. arbuscula and S. arbusculotomentosa. These latter species, however, bear tomentum 
over the upper surface, unlike S. torii, which is glabrous. 
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Introduction 
The lichen-forming fungal genus Sticta (Schreb.) Ach. (Peltigerales, Lobariaceae) is primarily 
tropical to subtropical in distribution and encompasses more than 200 recognized species (Lücking 
et al. 2016). Eleven species are currently reported for North America (Esslinger 2016), excluding S. 
oroborealis Goward & Tønsberg and S. wrightii Tuck. which have recently been transferred to the 
segregate genus Dendriscosticta (Moncada et al. 2013). Here we formally describe Sticta torii 
Simon & Goward sp. nov., currently known from only one locality each in hypermaritime Alaska 
(USA) and British Columbia (Canada) and three localities in Oregon (USA). 
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Material and Methods 
The present study is based on detailed examination and ITS rDNA sequencing of five vouchers, 
viz., Dillman 2003-911 (CONN), Di Meglio 135/146/156 (OSC) and Goward 02-179 (UBC). 
Three morphologically distinct samples (Björk 8443/19815 and Di Meglio 115) were found to be 
genetically similar, and were integrated in the molecular analysis. However, these samples were 
not included in the following taxonomic treatment and are hereinafter referred to as “S. aff. torii”. 
Morphological features were studied using a dissecting microscope (Olympus SZ60), and a 
compound microscope (Olympus BX53) equipped with an AmScope camera MU900. 
Macromorphological structures of the holotype (Dillman 2003-911) were photographed using a 
Macroscopic Solutions Macropod Pro (Macroscopic Solutions, LLC, CT, USA) coupled with a 
Canon 6D camera. The resulting pictures were processed in Zerene Stacker (Zerene Systems LLC, 
Richland, Washington, USA). Microscopic measurements were made at 400× magnification in 
water. Descriptive terminology and layout follows the standardized approach developed by 
Moncada et al. (2014). 
Secondary chemistry was investigated through thin layer chromatography (TLC) using 
solvent G following Orange et al. (2001), and standard spot tests as described by Brodo et al. 
(2001). 
DNA was isolated using Nucleospin Plant II Midi kits (Macherey-Nagel, Bethlehem, 
Pennsylvania, USA) following the manufacturer’s guidelines. The internal transcribed spacer (ITS 
was amplified and sequenced using primers ITS1F (Gardes and Bruns 1993) and ITS4 (White et al. 
1990). The PCR conditions were as follows: 94°C for 3 min, followed by 40 cycles of 94°C for 1 
min, 50°C for 1 min, and 70°C for 1 min, with a final extension of 70°C for 10 min. PCR products 
were cleaned using the ExoSAP-IT protocol (USB Corporation, Cleveland, Ohio, USA) and 
sequenced on a ABI Prism 3100 Genetic Analyzer (Applied Biosystems, Foster City, California, 
USA). BLAST search (Altschul et al. 1997), using the MegaBLAST algorithm, was carried out at 
the NCBI website against the nt database. 
In order to assess the phylogenetic affinities of S. torii and S. aff. torii to other Sticta species, 
we first constructed a single-locus ITS dataset by including the eight newly generated DNA 
sequences and all ITS sequences used in the comprehensive study on Sticta conducted by 
Moncada et al. (2014). Sequences were aligned using MAFFT run in auto mode (Katoh et al. 2002; 
Katoh et al. 2009) and eventually manually adjusted using Geneious 10.0.7 (Biomatters Ltd., 
Auckland, New Zealand). The matrix was submitted to the GUIDANCE webserver (Penn et al. 
2010a,b) in order to identify ambiguously aligned regions; regions with confidence scores below 
0.93 were removed, which resulted in a 805 bp alignment (initially 1,286 bp). We conducted a 
maximum likelihood analysis using RAxML 8.2.3 (Stamatakis et al. 2008, Stamatakis 2014) on 
the CIPRES Science Gateway (Miller et al. 2010; www.phylo.org) using the rapid hill-climbing 
algorithm and bootstrapping with 1000 pseudoreplicates under a GTR+G model of evolution. 
After determining the phylogenetic placement of the eight newly generated sequences within 
Sticta, we pruned the alignment to only members of the S. fuliginosa clade (sensu Moncada et al. 
2014), with a single sequence retained per species, and selected S. humboldtii and S. limbata as 
outgroups. Sequences were submitted to the GUIDANCE webserver and realigned using PRANK 
(Löytynoja and Goldman 2005, 2008). Since the resulting matrix contained relatively few 
ambiguous portions (GUIDANCE alignment score: 0.965136), the matrix was analyzed with all 
sites included (677 bp). A maximum likelihood analysis was performed for this subset using 
RAxML 8.2.3 with the same parameters as described above. The resulting tree was visualized with 
FigTree 1.4.3 (Rambaut 2012).  
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Results and Discussion 
The five newly generated sequences of S. torii (ITS accessions: MH017853, MH017854, 
MH374891, MH374892 and MH374893) are 100% identical over their overlapping length, except 
for the two northernmost specimens (MH017853 and MH017854), which differed from the other 
samples by one substitution. Sticta torii and S. aff. torii differed from each other only in 1 or 2 
substitutions plus one indel. While this small genetic difference is congruent with ecology and 
morphology (S. torii: hypermaritime, presence of arbuscular, marginal isidia; S. aff. torii: not 
hypermaritime, absence of arbuscular, marginal isidia), we could not completely rule out that S. 
torii and S. aff. torii are actually conspecific. The nomenclatural identity of S. torii will be 
anchored to the type, and the status of S. aff. torii will be dealt with in a forthcoming paper (Di 
Meglio et al. in prep.). 
Comparisons against sequences available in GenBank indicated that the sequence of S. torii 
and S. aff. torii are 96% identical to that of S. minutula (KC732511), which represented the first 
BLAST match. Our phylogenetic inferences resolve with 98% BS support the eight samples as a 
clade in a strongly supported lineage within the S. fuliginosa clade, i.e., in the S. gyalocarpa 
subclade (sensu Moncada et al. 2014; Fig. 1), which includes species with rather variable 
morphologies: S. arbuscula Moncada & Lücking, S. arbusculotomentosa Moncada & Betancourt, 
S. ciliata Taylor, S. gyalocarpa (Nyl.) Trevis., S. hirsutogyalocarpa Moncada & Lücking, S. hirta 
(Nyl.) Trevis., S. macrogyalocarpa Moncada & Lücking, S. minutula Moncada & Lücking, and S. 
neoboschiana Moncada & Lücking. Currently, the S. gyalocarpa subclade consists only of 
neotropical species, with the exception of S. ciliata, which occurs also in Africa, Macaronesia and 
Western Europe (Moncada et al. 2014; Magain and Sérusiaux 2015). A diagnostic feature common 
to all of these species including S. torii is the presence, in the basal cyphellary membrane, of 
dehiscent cells bearing abundant papillae, as noted by Moncada (2012); this character had first 
been described by Vainio (1890) for S. laevis (Nyl.) Vain., but subsequently overlooked. The 
subclade contains two species, S. arbuscula and S. arbusculotomentosa, that are morphologically 
similar to S. torii in the presence of marginal, arbuscular isidia that, at maturity, branch upward 
from distinct, partly cyphellate stalks (Fig. 2); however, whereas the upper cortex of S. torii is 
glabrous, that of these species is distinctly tomentose. 
Sticta torii can hardly be confused with any other species occurring in North America. The 
morphologically most similar species in the region is S. beauvoisii Delise, which is readily 
distinguished macroscopically by its larger size (2–5 cm diam.), cylindrical to coralloid isidia that 
lack a distinct basal stem, and microscopically by the non-papillate cells of the cyphellary basal 
membrane. Below we provide a key for distinguishing S. torii from other species of Sticta in 
northwestern North America. 
Taxonomy 
Sticta torii Simon & Goward, sp. nov. 
MycoBank: MB826709 
Diagnosis: Differing from Sticta fuliginosa in the arbuscular to penicillate isidia arising 
predominantly from the lobe margins, and from Sticta beauvoisii in the presence of abundant 
papillae on the cells of the cyphellary basal membrane. 
 





Figure 2. Sticta torii (holotype). A. Habit. B. Detail of the lower surface and marginal, arbuscular isidia. C. 
Detail of propagule stalks and isidia. D. Detail of coralloid/arbuscular isidia. E. Detail of papillae on cells of 
the cyphellary basal membrane. Bars: 3 mm (A), 0.5 mm (B), 1 mm (C), 0.25 mm (D), 25 μm (E). 
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Type: U.S.A. Alaska: Alexander Archipelago, Tongass National Forest, Coronation Island, Egg 
Harbor, Nation Point, beach fringe forest edge, on rocky headland at the point of entry into 
harbour, exposed to Chatham Straits NE aspect, NAD 27: 5555.372' N, 13419.596' W, elev. < 3 
m, twigs of Picea sitchensis, 2003-08-12, K. Dillman 2003-911 (CONN 00225971, holotype 
[GenBank: MH017854, ITS]). 
Description: Primary photobiont cyanobacterial (Nostoc). Stipe absent. Thallus irregular in outline, 
up to 1.5–2.0 cm diam., uni-lobed to at length becoming polyphyllous, brittle, rather fragile. Lobes 
rounded in outline to more often short-elongate, ascending except often weakly downturned 
toward the tips, imbricate; secondary lobes often involute; margins sometimes bearing expanded 
dorsiventral outgrowths of the isidia (and then appearing lacerate), not thickened; lobe internodes 
1–4 mm long, 2–7 mm broad. Upper surface plane, grey or medium to dark brown when fresh, not 
much changing in herbarium, matt to somewhat shiny; margin concolorous; surface without 
papillae, pruina and cortical hairs, but occasionally with sparse maculae toward lobe tips. Cilia 
absent. Apothecia not observed. Isidia present, abundant, principally marginal, often continuous 
along margin, at times also laminal, and then branching upward, at length becoming arbuscular 
from a well-developed stalk; isidial ‘branches’ spreading and vertically oriented, up to 0.5 (0.6) 
mm long and 0.1–0.2 mm broad, darker than the thallus, greyish to more often dark brown, shiny, 
round in section, except basal portions of stalk often somewhat dorsiventral. Medulla rather 
compact, white, K–, C–, KC–, P–. Lower surface even, cream to brown-colored. Lower tomentum 
dense, sparse toward margin, thin, pubescent, soft, cream to brown-colored. Rhizines absent. 
Cyphellae sparse, 41–60 per cm2, scattered throughout, rounded to irregular, urceolate with a wide 
pore, erumpent to occasionally plane, white to pale cream, without tomentum; pore 0.1–0.5 (–1.0) 
mm diam.; basal membrane smooth, sometimes pruinose, white, K–, C–, KC–, P–. 
Upper cortex paraplectenchymatous, 25–55 µm thick, homogeneous, consisting of 2–4 cell 
layers with cells 8–14 µm diam., their walls 1–3 µm thick and their lumina rounded to 
isodiametric, 6–12 µm diam. Photobiont layer 35–65 µm thick, its cells 9–12 µm diam. Medulla 
110–240 µm thick, its hyphae 3.5 µm broad, without crystals. Lower cortex paraplectenchymatous, 
25–45 µm thick, with 3–4 cell layers; cells 7–13 µm diam., their walls 1–3 µm thick. Hairs of 
lower primary tomentum 60–150 µm long, in fascicles of 6–12, unbranched, cylindrical hyphae 
with intertwined apices; occasionally moniliform when close to margins, appearing like a rosary of 
isodiametric cells. Cyphellae cavity 60–135 µm deep; cells of basal membrane most or less 
isodiametric, 6–8 µm wide, with papillae. 
Chemistry: No substances were detected by TLC. 
Etymology: This taxon is named in honor of our friend and colleague Tor Tønsberg on the 
occasion of his 70th birthday and in recognition of his outstanding, vigorous contribution to 
lichenology (Fig. 3B).  
Ecology and distribution: Sticta torii is so far known as growing on the outermost branches of 
Alnus rubra, Malus fusca and Picea sitchensis in beach fringe localities more or less exposed to 
storms and the open ocean. It appears to be restricted to hypermaritime areas in which subfreezing 
temperatures are infrequent in winter. The Alaskan locality has been ice-free for approximately 
16,000 years BP (Lesnek et al. 2017). Co-occurring epiphytic lichens at the British Columbia site 
include Arctomia borbonica, Cavernularia hultenii, Collema furfuraceum, Erioderma sorediatum, 
Fuscopannaria laceratula, F. leucostictoides, Lobaria anomala, Lobaria anthraspis, Nephroma 
laevigatum, Pannaria malmei, Pseudocyphellaria “mallota”, P. hawaiiensis, Sticta limbata and 
Usnea longissima. The two paratype specimens from BC were collected at the same locality in 




different years on dwarfed Picea sitchensis branches in a sheltered north-facing site just above 
high-tide line on a small rocky islet. Islets provide roosting sites for passerine birds – warblers, 
kinglets, sparrows, etc. – passing through in migration (Ian Cruickshank, pers. comm.) and may 
partly account for the occurrence there of a species not noted elsewhere in the area despite 
intensive searching.  
Conservation: Based on available data, S. torii is exceedingly rare, apparently more so even than 
the federally endangered Heterodermia sitchensis Goward & Noble (COSEWIC 2006), another 
foliose lichen growing on Picea sitchensis in hypermaritime regions (Goward 1984). Whereas that 
species is currently known from eleven localities, S. torii is so far known from only five localities 
along a latitudinal range of c. 1300 km. Taken together, these observations qualify S. torii as 
endangered [EN: B1ab(iii)] under IUCN criteria (Scheidegger & Goward 2002; Dahlberg and 
Mueller 2011; IUCN 2012). It is worth noting that hypermaritime portions of southeastern Alaska 
and British Columbia have received considerable search effort for lichens (Geiser et al. 1998; 
COSEWIC 2010, Dillman et al. 2012, Spribille et al. in prep.). Thus, the endangerment status of S. 
torii is unlikely to be a mere artefact of insufficient documentation. 
Comments: Recent phylogenetic studies on the genus Sticta have revealed unexpected taxonomic 
diversity (e.g., Moncada et al. 2014). In northwestern North America, the formal description of the 
new species S. torii leaves several further, morphologically similar species in the genus still 
undescribed. In a recent phylogenetic study on European members of the S. fuliginosa 
morphodeme (sensu Moncada et al. 2014), Magain and Sérusiaux (2015) included British 
Columbia material that had tentatively been assigned to S. sylvatica, but which appears to belong 
to an undescribed species that includes further unpublished accessions from North and South 
America and Macaronesia, plus one published accession from China (Lohtander et al. 2002; 
AY124095). Magain and Sérusiaux (2015) also called attention to a BC specimen of S. “fuliginosa” 
incorporated in the phylogeny of Cornejo et al. (2009; ITS accession DQ419943), which 
represents an additional, distinct lineage. 
Additional specimens examined: CANADA, British Columbia: Tofino Area, 5 km south of town, beach 
fringe at forest edge, on rocky islet N aspect, 4907'N, 12554'W, elevation < 3 m, twigs of Picea sitchensis, 
2002-06-21, T. Goward 02-179 (UBC [GenBank: MH017853]); Tofino Area, 5 km south of town, as above, 
2001-07-25, T. Goward 01-438 (UBC); U.S.A., Alaska: Alexander Archipelago, Tongass National Forest, 
Coronation Island, Egg Harbor, east side, beach fringe forest edge, 55.909112 N, 134.313087 W, elevation 
2 m, twigs of Malus fusca, 2009-07-24, K. Dillman 2009-115 (CONN, UPS). Oregon: Rock Creek 
Campground, immediate coast, approximately 16 km south of Yachats, Oregon, 4411'03.46" N 
12406'44.87" W, elev. 9.7 m, riparian zone near Rock Creek, mixed forest of Picea sitchensis, Salix sp. and 
Alnus rubra, approximately 0.5 km from the Pacific Ocean, on Alnus rubra bole, approximately 1.5 m above 
ground, muscicolous and some attached directly to cork cambium, 2016-09-15, J. Di Meglio 135 (OSC; 
[GenBank: MH374891]); Cape Lookout Trail, immediate coastal headlands, 12.7 km south of Netarts, 
4520'37.84" N 12358'41.79" W, elevation 267 m, mixed forest of Picea sitchensis, Pseudotsuga menziesii 
and Alnus rubra, on Alnus rubra bole directly over the Pacific Ocean positioned on a cliff, southern exposed 
site, muscicolous with some specimens attached directly to cork cambium, 2016-12-30, J. Di Meglio 146 
(OSC; [GenBank: MH374892]); Cape Perpetua, immediate coastal headlands, off of Forest Service road 
#5553, 5 km south of Yachats, 4417'14.75" N 12406'18.98" W, elevation 236 m, late seral mixed forest of 
Picea sitchensis, Pseudotsuga menziesii, Tsuga heterophylla, and Alnus rubra, on large Alnus rubra bole 
sharing substrate with small population of Pseudocyphellaria rainerensis, attached to epiphytic bryophytes 
and micro-liverworts, 2016-12-31, J. Di Meglio 156 (OSC; [GenBank: MH374893]). 
  
 




Figure 3. A. Habitat of Sticta torii at the type locality, on Coronation Island (AK, USA). B. Tor Tønsberg (on 




Key to species of Sticta in northwestern North America 
1 Thallus sorediate (except older soralia occasionally somewhat isidiate), soredia essentially 
restricted to lobe margins, white-grey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   Sticta limbata 
1  Thallus strictly isidiate; isidia variously distributed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
2  Isidia more or less dispersed over upper surface; thallus up to 2–4 (–6) cm across  . . . . . . . . . .  3 
2 Isidia clustered along lobe margins (also occasionally in clusters over upper surface); thallus 
various . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
3  Thallus usually consisting of few sparsely branched, more or less rounded lobes  . . . . . . . . . . . . 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   Sticta fuliginosa morphodeme 
3  Thallus forming narrow, frequently branched, truncated lobes . . . . . . . . . . . . . .  Sticta sylvatica 
4  Thallus small, up to 1–2 cm across; lobes not distinctly elongate; isidia coralloid to arbuscular-
penicillate, in age supported by a well-developed basal stalk   . . . . . . . . . . . . . . . .  Sticta torii 
4  Thallus larger, up to 2–5 cm across; lobes distinctly elongate; isidia cylindrical to coralloid, not 
supported by a well-developed basal stalk . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sticta beauvoisii 
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